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Abstract 

Introduction:Diabetes mellitus is increasing in our society, so are the complications of diabetes mellitus. Diabetic retinopathy is a common 

cause of preventable blindness. We have taken a total of 1053 diabetic patients in our tertiary centre and studied 302 patients of Diabetic 

retinopathy diagnosed in the Department of Ophthalmology as a cross-sectional institution-based descriptive study from April 2016 to May 2018 

in our tertiary care centre.Materials and Methods:We studied 302 patients of diabetic retinopathy and graded them into five grades of 

retinopathy. The severity of retinopathy is correlated with age, sex, duration of diabetes mellitus, systolic and diastolic blood pressure, BMI, 

albuminuria, smoking status and alcohol consumption.Results:Among the 302 diabetic retinopathy patients, there is a male predominance among 

diabetics. Females outnumbered males in the diabetic retinopathy group. Female preponderance in DR is not significant. There is an age-related 

increase in diabetic retinopathy, but the values are not statistically significant. 60% of our patients of DR are agricultural labourers in our study. 

Average age of diabetic retinopathy patients in our study is around 54. Duration of diabetes increased the prevalence of DR, but the values are not 

significant in our study. Systolic blood pressure, albuminuria and smoking history correlated with severity of DR (p-value < 0.05). BMI, 

alcoholism and diastolic blood pressure did not correlate with severity of diabetic retinopathy.Conclusion:There is a statistically significant 

correlation between severity of Diabetic retinopathy and systolic blood pressure, albuminuria and smoking. Other factors like female 

preponderance, higher BMI, diastolic blood pressure and alcohol intake were high among patients of diabetic retinopathy, but the values did not 

show statistically significant correlation with the severity of diabetic retinopathy. 
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Introduction  
 

Diabetes mellitus is the most commonendocrine disorder. A report by 

InternationalDiabetic Federation (IDF) on the global burden of 

Diabetes highlighted that- 

1. 382 million people have diabetes in 2013; by2035 this will have 

risen to 592 million. 

2. The greatest number of people with diabetes isbetween 40-59 

years of age and 80% diabetics are in low and middle income 

countries. 

3. 175 million people with diabetes are undiagnosed. 

4. More than 79000 children developed Type 1 diabetes in 2013. 

Diabetic retinopathy has been classified by various methods, but the 

most commonly accepted[1-3] 

Classification is according to International ClinicalDiabetic 

Retinopathy Scale which classifies diabetesretinopathy into Non 

Proliferative (NPDR) andProliferative Diabetic Retinopathy (PDR). 

It is not possible to define which diabeticindividual will present with 

retinopathy. However itis possible to determine the risk factors 

related to development of retinopathy, such as duration ofdisease, 

poor metabolic control, dyslipidemia,hypertension, alcoholism, 

associated renal disease,anaemia, hypomagnesaemia and smoking. 

Among these, duration of diabetes is proposed to be the most  
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significant risk factor. 

Materials and methods 

Study Design: It is a cross-sectional institution-based descriptive 

study from April 2016 to October 2017 in a tertiary care centre. 

Inclusion Criteria  
1. All the patients diagnosed as Diabetic Retinopathy above 20 years 

of age.  

2. Patients of both sexes are taken into the study.  

Exclusion Criteria  

Non-cooperative patients and patients with Diabetic retinopathy who 

are seriously ill with other complications.  

Methodology  

Among a total of 335 diabetic retinopathy patients, 33 patients were 

excluded because of non-cooperation or seriousness of associated 

illness. 302 patients of Diabetic retinopathy were included in the 

study. All the 302 patients with diabetic retinopathy were subjected 

to dilated fundoscopy with 90+ D lens direct ophthalmoscopy and 

were graded as follows-  

 Microaneurysm(s) only- Grade I.  

 Mild NPDR- Grade II.  

 Moderate NPDR- Grade III.  

 Severe NPDR- Grade IV.  

 Proliferative DR- Grade V[5-7] 

Prevalence of Diabetic retinopathy, age, sex, occupation, duration of 

diabetes, BMI, systolic and diastolic blood pressure, smoking history 

and alcoholic history of these patients were studies. Routine blood 

and urine examination was done. Presence of albuminuria was noted. 
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All the parameters were correlated with the severity of Diabetic 

retinopathy. 

Statistical Analysis  
Descriptive statistics were used to present the findings. Chi-square 

test of association was used to study the association between severity 

of retinopathy and different variables under study. Pearson’s Chi-

square test is used as statistical hypothesis test and Chi-square 

calculator for a contingency table that has up to five rows and 

columns is used for calculation. IBM Corp. Released 2016. IBM 

SPSS Statistics for Windows, Version 24.0. Armonk, NY: IBM 

Corp. is used as the statistical tool[8-10] 

Results 

Male Diabetics 557 and Female Diabetics 496. Ratio is 52.89%: 

47.11%. Average age of diabetic retinopathy patients is 54.44 

 

Table 1: Age Distribution of Diabetic Retinopathy Patients 
Grade of 

Retinopathy 

20-30 Years 30-40 Years 40-50 Years 50-60 Years > 60 Years Total 

Grade I 02 03 22 39 18 84 

Grade II 04 06 26 49 19 104 

Grade III 01 12 21 42 06 82 

Grade IV 02 03 02 04 05 16 

Grade V 01 01 02 09 03 16 

Total 10 25 73 143 50 302 

Grade I 02 03 22 39 18 84 

 

Table 2: Sex Distribution of patients of Diabetic Retinopathy 
Grade of 

Retinopathy 

Males Females Total Percentage 

Grade I 36 48 84 27.81% 

Grade II 49 55 104 34.44% 

Grade III 43 39 82 27.15% 

Grade IV 08 08 16 5.29% 

Grade V 08 08 16 5.29% 

Total 144 158 302 100 

Percentage 47.68% 52.32% 302 100 

 
Table 3: Professional Occupational Analysis of Diabetic Retinopathy Patients 

Profession No. of Patients Percentage 

Agricultural Workers 181 59.93% 

Skilled Labourers 076 25.16% 

Others 045 14.90% 

 

Table 4: Duration of DM and Grade of Retinopathy 
Grade of DR 0-5 

Years 

5-10 Years 10-15 Years >15 Years Total 

Grade I 11 13 28 32 84 

Grade II 09 21 39 34 104 

Grade III 16 16 28 22 82 

Grade IV 02 02 09 03 16 

Grade V 03 04 07 02 16 

Table 5: Systolic Blood Pressure and Diabetic Retinopathy 

Grade of 

DR 

SBP 100-130 mmHg SBP 130-160 mmHg SBP 160 to 190 

mmHg 

SBP > 190 

mmHg 

Total 

Grade I 22 16 36 10 84 

Grade II 17 29 42 15 104 

Grade III 14 32 25 10 82 

Grade IV 02 05 04 05 16 

Grade V 02 05 03 06 16 

 

Table 6: Diastolic Blood Pressure and Diabetic Retinopathy  

 

Grade of 

DR 

DBP < 90 mmHg 90 to 100 mmHg 100 to 110 mmHg > 110 mmHg Total 

Grade I 11 27 32 14 84 

Grade II 21 21 39 22 104 

Grade III 19 21 29 13 82 

Grade IV 02 04 04 06 16 

Grade V 02 04 04 06 16 
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Table 7: Diabetic Retinopathy and BMI 
 

Grade of 

Retinopathy 

BMI < 20 20-25 25-30 > 30 Total 

Grade I 06 15 31 32 84 

Grade II 18 13 34 38 104 

Grade III 22 11 27 22 82 

Grade IV 03 02 04 07 16 

Grade V 04 02 05 05 16 

 

Table 8: Albuminuria and Diabetic Retinopathy 
 

Retinopathy Patients with Albuminuria= 264 Patients with No Albuminuria= 

38 

Total 

302 

Grade I 76 08 84 

Grade II 93 11 104 

Grade III 74 08 82 

Grade IV 09 07 16 

Grade V 12 04 16 

 
Table 9: Smoking and Diabetic Retinopathy 

 
Retinopathy Non-Smokers 

92 

Ex-Smokers = 154 Current Smokers = 56 Total 

302 

Grade I 32 36 16 84 

Grade II 18 63 23 104 

Grade III 31 42 09 82 

Grade IV 05 06 05 16 

Grade V 06 07 03 16 

 

Table 10: Alcohol Consumption and Diabetic Retinopathy 

 

Retinopathy Alcohol Consumption Not 

Present = 273 

Alcohol Consumption Present 

= 29 

Total =302 

Grade I 77 07 84 

Grade II 92 12 104 

Grade III 77 05 82 

Grade IV 13 03 16 

Grade V 14 02 16 

 
31.81% of the diabetes mellitus patients were found to have Diabetic 

retinopathy. Average age of DR patients is 54 years. Predominant 

number of patients of DR are females. Female: Male Ratio is 

52.32:47.68, though there is male preponderance among diabetic 

patients 52.89: 47.11. But the value is not statistically significant. 

Diabetic retinopathy occurred in predominantly above 40 years’ age 

group.There is a statistically significant increase in grades of 

retinopathy with increased age.60% of the patients in our study are 

agriculture workers and 25% skilled laborers. In our study, 

prevalence of DR increased with increase in duration of Diabetes 

mellitus. But the value is not statistically significant. There is a 

statistically significant increase in prevalence of DR with increase in 

systolic blood pressure. There is an increase in prevalence of DR 

with increase in Diastolic blood pressure, but the value is not 

statistically significant. 195 cases out of a total of 302 cases belong 

to group of 25 and above BMI. But the value in our study is not 

statistically significant. Albuminuria in our study statistically 

correlated with the severity of Diabetic retinopathy. Smoking 

correlated with severity of Diabetic retinopathy.History of 

alcoholism did not correlate with severity of Diabetic Retinopathy 

Discussion 

Though the number of diabetics were more among the men, 

retinopathy is predominant among women in our study. A Pakistani 

study also showed female preponderance. The study showed a 

prevalence of 23.9% of DR, which is similar to our study.17 Female 

predominance in our study is not statistically significant. A large 

Japanese study also showed female predominance. 29.6% of their 

diabetic patients had retinopathy.Another Indian study showed that 

duration of Diabetes and Diastolic Blood pressure showed a positive 

association with diabetic retinopathy with male predominance. The 

prevalence of DR in the Chennai Urban Rural Epidemiology 

(CURES) Eye Study in south India was 17.6 percent. CURES Eye 

study showed that the major systemic risk factors for onset and 

progression of DR are duration of diabetes, degree of glycaemic 

control and hyperlipidaemia. Hypertension did not play a major role 

in this cross-sectional analysis. In our study, smoking but not 

alcoholism correlated with severity of DR. Hammes et al study 

revealed significant correlation of glycaemic control, HDL-

cholesterol and diastolic blood pressure on the occurrence of 

retinopathy. An Italian study showed Systolic BP was significantly 

related to Diabetic retinopathy, but Diastolic BP was not significantly 

related, and our study showed similar results. 

Conclusion 

Diabetic retinopathy is a significant complication of diabetes 

mellitus, which is a cause of preventable blindness or Sight 

Threatening Retinopathy (STDR). Prevalence of diabetic retinopathy 

among diabetic patients in our study is 31.81%. Average age of 

Diabetic retinopathy patients is around 54 years. Several studies 
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correlated development of DR and severity with duration of DM, 

systolic and diastolic hypertension, BMI, albuminuria, smoking, 

alcoholism and decreased vitamin D levels. Our study correlated with 

statistically significant figures with regards to Systolic blood 

pressure, albuminuria and smoking. Other factors like female 

preponderance, higher BMI, diastolic blood pressure and alcohol 

intake were high among patients of diabetic retinopathy, but the 

values did not show statistically significant correlation with the 

severity of diabetic retinopathy. 

References 

1. Ghafour IM, Allan, Foulds WS. Common causes of blindness 

and visual handicap in the westof Scotland. Br. J Ophthalmol 

1983; 67 (4) :209-13. 

2. Sjolie AK. Ocular complications in insulintreated diabetes 

mellitus. Ophthalmology 1985; 63:2-76. 

3. Kahn HA, Hiller R. Blindness caused bydiabetic retinopathy. 

Am J Ophthalmol. 1974;87 (1): 58-67. 

4. Dandona L, Dandona R, Naduvilah TJ,McCarty CA, Rao GN. 

Population based assessmentof diabetic retinopathy in an urban 

population insouthern India. Br Ophthalmol 1999; 83: 936-40. 

5. Bender AP, Sprafka JK, Jagger HG. Apopulation based case 

control study of diabeticcomplications in Wadena. Marshal and 

GrandRapids, Minnesota eds. Diabetes 1984; 73: 92A. 

6. Mohan V, Vijayprabha R, Rena M. Vascularcomplications in 

long term South Indian NIDDM of over 25 years duration. 

Diabetes and Clin Pract 1996;31: 133-40. 

7. Klein BEK, Klein R, Moss SE. Is increasedblood pressure 

associated with Diabetic retinopathy?Diabetes 1984; 33: 45A. 

8. United Kingdom Prospective Diabetes Study(UKPDS) Group. 

High Blood Pressure Control andrisk of micro vascular and 

macro vascularcomplication in type 2 diabetes. UKPDS 

38.BMJ,1998; 317:703-13. 

9. Dornan TL, Carter RD, Bron AJ, Turner RC,Mann JI. Low 

density lipoprotein cholesterol: An association with the severity 

of diabetic retinopathy.Diabetologia 1982; 22: 167-70. 

10. Ferris FL III, Chew KY, Hoogwerf BJ. Serumlipids and 

diabetic retinopathy. Early Treatment Diabetic Retinopathy 

Study Research Group.Diabetes Care 1996; 19: 1291-93. 

 

Conflict of Interest: Nil 

Source of support:Nil 

http://www.ijhcr.com/

